AD-A103 140 LETTERMAN ARMY INST OF RESEARCH SAN FRANCISCO CA F/G 6/20 

THE MUTAGENIC POTENTIAL OF 4-NlTR0PHENY|_ ISOPROPYL (PHENYL) PHO--ETC(U) 
JUL 01 L J SAUERS. F R PULLIAM, J T FRUIN 
UNCLASSIFIED LAIR-100 NL 





























0 F Ig 01V av \ AdOO 37 y £jg 




4-nitrophenyl jsopropy I iphenyl) phosphinate 
4-pitrophenyl ethyl (phenyl) phosphinate 
phenyl 4-nitrophenyl (methyl)^phosphinate 
4-nitrophenyl 2-methoxphenyl phosphinate 
4-nitrophenyl 4-nitrophenyl (methyl) phosphinate . 



FREDDICA R.]pULLIAmJBS, SSG 





LETTERMAN ARMY INSTITUTE OE RESEARCH PRESIDIO OF SAN FRANCISCO CALIFORNIA 94129 

Y " - 

81 8 20 007 






Toxicology Series: 


4 


Reproduction of this document in whole or in part is prohibited except with the permission of the Commander. 
Lctterman Army Institute of Research, Presidio of San Francisco, California 94129 However, the Defense 
Technical Information Center is authorized to reproduce the document for United States Government purposes. 

Destroy this report when it is no longer needed. Do nor return it to the originator. 

Citation of trade names in this report docs not constitute an official endorsement or approval of the use of 
such items. 


This material has been reviewed by Lertcrman Army Institute of 
Research and there is no objection to its presentation and/or 
publication. The opinions or assertions contained herein are the 
private views of the author(s) and arc not to be construed as 
official or as reflecting the views of the Department of the Army 
or the Department of Defense. (AR 360-5) 



liture ami date) 


i*C/J 







SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered) 


REPORT DOCUMENTATION PAGE 

READ INSTRUCTIONS 

BEFORE COMPLETING FORM 

t. REPORT NUMBER 2. GOVT ACCESSION NO. 

LAIR Institute Report No. 100 “ $£0 c>Jt 0 

3. recipient’s catalog number 

*. title (&ndSubtme) The Mutagenic Potential of 4-nitro¬ 
phenyl isopropyl(phenyl)phosphinate, 4-nitrophenyl 
ethyl(phenyl)phosphinate, 4-nitrophenyl 2-methoxy- 
phenyl(methyl)phosphinate, 4-nitrophenyl 4-nitro- 
phenvl(methyllohosphinate. 

5. TYPE OF REPORT ft PERIOD COVERED 

March 1981 

Final 

6 PERFORMING ORG. REPORT NUMBER 

y AUtHORfs) 

Leonard J. Sauers, BA, SP5; 

Freddica R. Pulliam, BS, SSG; 

John T. Fruin DVM. PhD, LTC VC; 

8 CONTRACT OR GRANT NUMBER^) 

9. PERFORMING ORGANIZATION NAME AND ADDRESS 

Toxicology Services Group, Div. of Research Support 
Letterman Army Institute of Research 

Presidio of San Francisco, CA 94129 

10. PROGRAM ELEMENT. PROJECT. TASK 
AREA ft WORK UNIT NUMBERS 

Project 35162772A875 

WU 304 

11. CONTROLLING OFFICE NAME AND AOORESS 

U.S. Army Medical Research and Development Command 
Fort Detrick 

Frederick, MD 21701 

12. REPORT DATE 

July 1981 

13. NUMBER OF PACES 

42 

14. MONITORING AGENCY NAME A ADDRESS^/ different from Controlling Office) 

1 

15. SECURITY CLASS, (of this report) 

UNCLASSIFIED 

15«. DECLASSIFICATION DOWNGRADING 
schedule 

16- DISTRIBUTION STATEMENT (of this Report) 

APPROVED FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED 

t7. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, If different from Report) 

18. SUPPLEMENTARY NOTES 

19. KEY WORDS (Continue on reverse side if necessary and identify by block number) 

Mutagenicity; Toxicology, Ames Assay, LAIR; 4-nitrophenyl isopropyl(phenyl) 
phosphinate; 4-nitrophenyl ethyl(phenyl)phosphinate; Pheryl 4-nitrophenyl 
(methylJphosphinate; 4-nitrophenyl 2-methoxyphenyl(methyl)phosphinate; 4-nitro- 
phenyl 4-nitrophenyl(methyl)phosphinate. 

20. ABSTRACT (Continue on reveree side If neceeemry and Identify by block number) 

The mutagenic potential of 4-nitrophenyl isopropyl(phenyl)phosphinate (103B); 
4-mtrophenyl ethyl (phenyl )phosphinate (113); phenyl 4-ni trophenyl (methyl) 
phosphinate (103A); 4-nitrophenyl 2-methoxyphenyl(methyl)phosphinate (36); and 
4-mtrophenyl 4-nitrophenyl(methyl)phosphinate (21) was assessed by using the 

Ames Salmonella/Mutagenicity Assay. Tester strains TA 9f>, TA 100, TA 1535, TA 

1537 and TA 1538 were exposed to doses ranging from 1 mg/plate to 3.2 x 10‘ 4 mg/ 
plate. It was determined that none of the tested substarces had mutaqenic 
potential. 


DD t 1473 EDITION OF I NOV IS OBSOLETE 

- UNCLASSIFIED__ 

SECURITY CLASSIFICATION OF THIS PAGE (Wh*% Data Entered) 





























ABSTRACT 


The mutagenic potential of 4-nitrophenyl isopropyKphenyl) 
phosphinate (103B); 4-nitrophenyl ethyl(phenyl)phosptn nate (113); 
phenyl 4-nitrophenyl(raethyl)phosphinate (103A); 4-ni ♦'rophenyl 
2-methoxy- phenyl(methy1)phosphinate (36); and 4-nitropheny1 
4-nitrophenyl (methyllphosphinate (21) was assessed by using the Ames 
Salmonella/ Mammalian Microsome Mutagenicity Assay. Tester strains 
TA 98, TA 100, TA 1535, TA 1537, and TA 1538 were exposed to doses 
ranging from 1 mg/plate to 3*2 x 10-4 mg/plate. It was determined 
that none of the tested substances had mutagenic potential. 







PREFACE 


AMES ASSAY REPORT: 


SUBSTANCE COOK NO. 

4 nitropheny] isnpropyl(phenyl)phospbinate 103B 

4 nitropheny] ethyl(pheny])phosphinate 113 

phenyl 4-nitropheny1(mefhyl)pbospbinatp 103A 

4-nitrophenyl 2-methoxyphenyl(methyl)phospbinat:o 36 

4-nitrophenyl 4-nitrophcnyl(methyl)phosphinntc 21 


TESTING FACILITY: Letterman Army Institute of Research 

Presidio of San Francisco, CA 94129 

SPONSOR: Biomedical Laboratory, Aberdeen Proving Grounds 

Aberdeen, MD 21005 

PROJECT: Toxicity Testing of Phosphinate Compounds - 3516277ZA875 

GLP STUDY NUMBER: 81002 

STUDY DIRECTOR: LTC John T. Fru in D.V.M.,PhD. 

CO-PRINCIPAL INVESTIGATORS: SSG Freddica R. Pulliam, B.S. 

SP5 Leonard J. Sauers, 3.A. 

RAW DATA: A copy of the final report, study protocol and retired SOP 

will be maintained in the LAIR archives. Test substances 
were provided by sponsor. Chemical, analytical, stability 
purity, etc. data are available from the sponsor. 

PURPOSE: To determine the mutagenic potential of the above compounds 

using the Ames Assay. Tester strains TA 93, TA 100, TA 
1535, TA 1537, and TA 1538 were used. 
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R ationale for using the Ames Assay 


The Ames Salmonel1a/Mammalian Microsome Mutagenicity Test is one 
of a standard bank of tests used by our laboratory for the assessment 
of the mutagenic potential of a test substance. It is a short-term 
screening assay for the prediction of potential mutagenic agents in 
mammals. It is inexpensive when compared to rn yi\/o tests, yet is 
highly predictive and reliable in its ability to detect mutagenic 
activity and therefore carcinogenic probability (1). It relies on 
basic genetic principles and allows for the incorporation of a 
mammalian microsome enzyme system to increase sersitivity through 
enzymatically altering the test substance into an active metabolite. 
It has proven highly effective in assessing human risk (1). 

Description of Tes^ (Rationale for the selectio n of stra ins) 


The test was developed by Bruce Ames, Ph.D. from the University 
of Cal 1fornia-Berkeley. The test involves the use of several differ¬ 
ent genetically altered strains of Salmonella typhimurium , each with a 
specific mutation in the histidine operon (2). The test substance 
demonstrates mutagenic potential if it is able to revert the mutation 
in the bacterial histidine operon back to the wild type and thus 
reestablish prototrophic growth within the test strain. This 

reversion also can occur spontaneously due to a random mutational 
event. If, after adding a test substance, the number of revertants 
is significantly greater than the spontaneous reversion rate, then 
the test substance physically altered the locus involved in the 
operon's mutation and is able to induce point mutations and genetic 
damage (2). 

In order to increase the sensitivity of the test system, two 
other mutations in the Salmonella are used (2). To insure ^ higher 
probability of uptake of test substance, the genome for the 
1ipopolysacchride layer (LP) is mutated and allows larger molecules 
to enter the bacteria. Each strain has another induced mutation 
which causes loss of excision repair mechanisms. Since many 
chemicals are not by themselves mutagenic but have to be activated by 
an enzymatic process, a mammalian microsome system is incorporated. 
These microsomal enzymes are obtained from livers of rats induced 
with Aroclor 1254; the enzymes allow for the expression of the 
metabolites in the mammalian system. Th ; s activated nt liver 
microsomal enzyme homogenate is teamed S-D. 


Dos*'r : p'. i on of S t r a ’ ns {*1 i s *. <. *-y of rhf st re ‘ns used, rv* t. t'ods ! o 

monitor l he integrity m t K* or^inisnuy - n«* data pv rt ■) i n i ng to 

eurr-'ni enj h i s» ar i e a! con! nh s .md spontaneous rt v ,j rs'' f »n rates' 

The test ons'h’.ls of us ini; f i \ e different *-:;r.»ins of So 1 f *;on* • 1 1 i 
t y ph i mu r_Uim t h a t a r e un-ih 1 1 to g r ow in abs c n c e of h i s ♦* i i i n«? be > u s c* 
of a specific mutat ion in tho histidine oporon. This Ms tiding 
trqui ri'inont is verified by attempting to grow the tester strains on 
minimal gl ucose agar (MGA) p1 ates, both with and wit hout his* idin' . 
The dependence oa this amino acid is shown when growth occurs only in 
its presence. The plasmids in strains TA 98 and TA 10** contain an 
ample:!]in resistant R factor. Strains deficient in this plasmid 

demonstrate a ^on? of growth inhibition around an amp:ci11 in 
impregnated disc. The alteration of the LP layer allows uptake by 
the Salmonella of larger molecules. It* a crystal violet impregnated 
disc is placed oato a plate containing any one of the bacterial 
strains, a zone of growth inhibition wi11 occur because the LP layer 
is altered. Th? absence of excision repair mechanisms can be 

determined by using ultraviolet (UV) light. These mechanisms 
function primarily by repairing photodliners between pyrimidine bases; 
exposure 1 of bacteria to UV light will activate the formation of those 
dimers and cause coll lethality, since excision of these photodimers 
can not be made. The genetic mutation resulting in UV sensitivity 
also induces a dependence by the Salmonella to biotin. Therefore, 
this vitamin must be added. In order to prove that tho bacteria ar: 
responsive to the mutation process, positive controls are run with 
known mutagens. If after exposure to the positive control substance, 
a Larger number of revert ants are obtained, then the Meter in arc 
adequately responsive. Sterility controls are performed to determine 
the presence of contamination. Sterility of the test compound is 
also confirmed in each first dilution. Verification of the tester 
strains occurs spontaneous 1y with the running of each assay. The 
value of the spontaneous reversion rate is obtained using the same 
inoon 1 urn of bacteria that is used in the assay (3). 

Strains ve^e obtained directly from Dr. Ames, University of 
California, Berkeley, propagated and then maintained at -HO C in our 
laboratory. Before, any substance was tested, quality controls Vv»ere 
run on the bacterial strains to establish the validity of their 
special features and also to determine the spontaneous reversion rate 
(2). Records ar? maintained of all the data, to determine if 
deviations from the s^f trends have occurred. 

We compared the spontaneous reversion values wi'h our own 
historical values and those cited by Ames e f nl (2). Our 
conclusions are based on the spontaneous reversion rate compared to 
t. be experimentally induced rate of mutation. When operating 
effectively, th»se strains detect subs*ancoe that cause base pair 
mutations (TA lhlh, TA 100) and frameshift mutations (TA 1S1/, TA 
1V18 and TA 98) (2). 
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METHODS (3) 


Rationale for Dosage Levels and Dose Response Tabula tions 

To insure readable and reliable results, a sublethal 
concent rat ion of the test substance had to be determined. This 
toxicity level was found by using MCA places, various concen¬ 
trations of the substance, and approximately lO' cells of TA 100 per 
plate, unless otherwise specified. Top agar containing trace amounts 
of histidine and biotin were placed on MGA plates. TA 100 is used 
because it is the most sensitive strain. Strain verification was 
confirmed on the bacteria, along with a determination of the 
spontaneous reversion rate. After incubation, the growth was observed 
on the plates. (The auxotrophic Salmonella will replicate n few 
times and potentially express a mutation. When the histidine and 
biotin supplies arc exhausted, only those bacteria that reverted to 
the prototrophic phenotype will continue to reproduce and form macro¬ 
colonies; the remainder of the bacteria comprises the background lawn. 
The minimum toxic level is defined as the lowest serial dilution at 
which decreased macrocolony formation, below that of the spontaneous 
revertant rate, and an observable reduction in the density of the 
background lawn occurs.) A maximum dose of l mg/plate is used when no 
toxicity is observed. The densities were recorded as normal slight, 
and no growth. 

Test Format 


After we validated our bacterial strains ard determined the 
optimal dosage of the test substance, we began the /mes Assay. In 
the^ actual experiment, 0.1ml of the particular strain of Salmonella 
(10 cells) and the specific dilutions of the tost substance were 
added to 2 ml of molten top agar, which contained trace amounts of 
histidine and biotin. Since survival is better from cultures which 
have just passed the log phase, the Salmonella strains were used 16 
hours (maximum) after initial, inoculation into nutrient broth. The 
dose of the test substance spanned more than a 1000- fold, decreasing 
from the minimum toxic level by a dilution factor of 5. All the 
substances were tested with and without S-9 microsome fraction. The 
S-9 mixture which was previously titered at an optimal strength was 
added to the molten top agar. After all the ingredients verc added, 
the top agar was vortexed, then overlayered on minimum glucose agar 
plates. These plates contained 27 glucose and Vogel Bonner "E" 
Concentrate (4). The water used in this medium and all reagents came 
from a polymetric system. Plates were incubated, upside down in the 
dark at 37 C for 48 hours. Plates were prepared in *^iplicate and 
♦he averigo revertant counts were recorded- The corresponding number 
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of rovf’rtants obtained was compared to the number of spontaneous 
revert ants; the conclusions were recorded statistically- A 
correlated dose response is considered necessary to dec!,ire 
substance as a mutagen. Commoner (5), in his report, "Reliability of 
Bacterial Mutagenesis Techniques to Distinguish Carcinogenic and 
Non-Cureinogenic Chemical," and McCann ct ai (1) in their paper, 
"Detection of Carcinogens as Mutagen: Assay of over 300 Chemicals," 
have concurred on th*» test’s ability to detect mutagenic potential. 

Statistical A r. a 1 /sis 

Quantitative evaluation was ascertained by two independent 
methods. Ames eal (2) assumed that a compound which caused twice 
the spontaneous reversion rate is mutagenic. Commoner (5), developed 
the MUTAR Ratio, which is stated in the following equation: 

MUTAR = (E - C)/C 

Here, C is th 2 number of spontaneous revertant colonies on control 
plates obtained on the same day and with the same treatment and 
strains. E is the number of revertants in response to the compound; 
C is the number of spontaneous revertants on control plates 
calculated from historical records. The explanation of the results 
of this equation can be determined by the method of Commoner (5). 
This variation determines the probability of correctly classifying 
substances as carcinogens on the basis of their mutagenic activity. 
The E values w?re recorded by strain, with and without S-9. Values 
for C and C ^ were recorded separately. 

We used the formula and logged all values for our permanent records. 

RESULTS 

Amos Assay data were collected on 2, 8, and 11 March 1981. 
Throughout this report, all the test substances will he referred to 
by their respective code numbers. 


Substance Code No. 

4-nitropheny1 isapropyl(phenyl)phosphinate 103B 

4-nitrophenyl etayl(phenyl)phosphinate 1115 

phenyl 4-nitroph 2 nyl(methyl)phosphinate 103A 

4-nitropheny1 2-nethoxypheny1(methyl)phosphinate 36 

4-nitropheny1 4-nitrophonyl(methyl)phosphinate 21 


The Toxicity Level Determination was run on 2 March 1^81, for 
all the test compounds. All sterility, positive, and strain 
verification controls were normal. The spontaneous reversion rate 






was below normal for nonactivated TA 10U (Tabl ' M, the dosage 
spanned from l mg/plate to l x 10"' mg/plate. In all instances, no 
toxicity was observed (Table 2A-E). It was decided to use 1 mg/plate 
as our initial dilution. 

Two assays were conducted to determine the mutagenic potential 
of the five tost substances. On 8 March 1981, the Aires Tost was run 
on test compounds 103A, 103B, and 113. On 11 March 1981, substances 
36 and 21 were assayed. The strain verification controls for the 
initial assay showed expected results in all instances (Table 3A). 
The spontaneous reversion rates were, for some strains, lower than 
suggested by Ames et al (2) but were within normal limits when 
compared to our historical data for all strains except TA 100. The 
spontaneous reversion rate for TA 100 was below our historical data 
base, both with and without S-9 (Table 3A). 

In the second assay, we experienced unexpected results for TA 
98, TA 100, and 1538 to UV light (Table 3B). We suspected mechanical 
problems, so this strain verification was retested cn 14 March 1981. 
Expected results were obtained at this time. The lawns were uneven 
for all plates containing strain TA 1538. Since TA 98 and TA 1538 
are alike in all aspects except for the addition of a plasmid in TA 
98, we can disregard the data obtained for TA 1538 and still draw 
valid conclusions (Table 3B). The spontaneous reversion rates were 
within the range of our historical data for all strains except 
activated and nonactivated TA 100. Values for TA 10C were less than 
expected. 

Unexpected reversion rates were seen in response to positive 
control chemical dimethyl benz-anthracene (DMBA) for all strains in 
the assay of 8 March 1981 (Table 4A). Although the tester strains 
lacked a high incidence of reversion in response to DMBA, they did 
respond to amino flourene (AF) and benz(«*s)pyrene (RP). These three 
chemicals 'function through the same mechanism. In the second assay, 
normal results were seen in response to all positive control 
chemicals except DMBA. TA 98, TA 100, TA 1537, TA 1538 showed below 
normal values (Table 4B). 

DISCUSSION 

The data relevant to the test-compound-induced spontaneous 
reversion rates are shown in Tables 5A-5E. For test substance 103A, 
a more than doubling of the spontaneous^ reversion rate is seen only 
for nonactivated TA 1537 at the 8 x 10 mg/plate dose. No dose 
response was seen (Table 5A). 

For compound 1.03B, a more than doubling of the spontaneous 
reversion rate was seen for nonactivated TA 1537 at the 4 x 10 
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mg/plato love*. No dost 1 response was observed (Table 5B). 

Compound 11 > shows a numerical ^uggest ? on of tnul r^i’n i c ; * y lor 
nonactivated TA 15J7 at the 1.6 x 10 mg/plate level. No dose 
response was seen (Table 5C). 

The spontaneous reversion rate for TA 1537 determined on S March 
1981, was low normal for the strain. It is the opinion of the Ames 
Assay Laboratory at the University of California, Berkeley, that even 
though a doubling of the revertant rate occurred, one cannot declare 
mutagenicity unless an obvious dose response is seen (Maron D. , Ames 
Assay Laboratory, University of California, Berkeley, 30 March 1981). 
Although TA 1537 demonstrated some isolated incidences of a doubling 
of the spontaneous reversion rate, TA 100, the more sensitive strain, 
did not . 

The Assay of 11 March 1981 showed a more than doubling of the 
spontaneous reversion rate for nonactivated TA 1535 at the 1 mg/plat^ 
dose for compou/id 36. No evidence of mutagenic activity is seen for 
compound 21. The data for TA 1538 was disregarded for these two test 
substc:ucos because uneven lawns were obtained (Tables 5D-5E). Our 
MUTAR values were well below the 1.5 threshold level in all instances 
(Tables 6A-6E). 

CONCLUSION 

For a substance to be mutagenic by the Ames Assay, several 
criteria must be met. We must see a doubling of the spontaneous 
reversion rate, a MUTAR value greater than 1.5, and an obvious dose 
response. In our assays a doubling of the spontaneous reversion rate 
occurred in only three isolated incidences and no dose response was 
observed. Therefore, we can conclude that test substances 103A, 
103B, 11J, 36, and 21 are not mutagenic. 

RECOMMENDATION 

We recommend that orgnno-phosph i nate compounds 37, 73A, 83, 5j, 
and 9L bo tested using other toxicological testing systems if efficacy 
tests show those chemicals to be promising antidotes. 
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PRECEDING PAOS BLANK-WOT FliA® 





STKAi:: VL’RIF I CAT ION FOR TOXICITY LEVEL DETERMINATION 
SalnionclJa/Hicrosoroe Assay 


Strain No. 

Hi ,tidine 

Re.u i remen ts 

i Ampicillin 

1 Resistance 

uvr-B 

Deletion 

rfa Crystal ! 
Violet j 

Stor i 1 i 
Control 

i 

j 

G 

TA 100 

TA 1537 

>1G 

i 

9.45 mm 

NG* 

i | 

17.12 mm 

NA 

> 2 5 mm 

NA 

NA 

NT 

WT 

5 

NA 

1 c 

NA 

NA 

Diluent ( 

NA 

NA 

NA 

NA 

NG 

His Bic 

) Mix NG 

MGA Plate 

NG 

Top Ag( 

ir NG 

Test 


Diluent 

NC 

II 



Compound ( 

s) 


1 



(•O-MC 1Q.1A. NA 

NA 

NA 

NA 

NG 

(bj_LQ31L_ 

_ NA 

NA 

NA 

NA 

NG 

(c.)—11 T- 

_ NA 

NA 

NA 

NA 

NG 

_ 

NA 

NA 

NA 

NA 

NG 

(cl .36.... 

NA 

NA 

NA | 

NA 

NG 

*Sm 11 

numbir n£ colon 1 

os present 1 

1 




G - Growth; NG - No Growth; NT - Not Tested, NA * Not Applicable; 
WT - nil Id Type - =• Expected Response 


Spontaneous Revertants 


Stra i n 

TirE 

S-9 

i 







TA 100 

End 

No 1 

80 | 

SI 

56 

42 

70 

68 


Sti.rt_ _ 

No__ . 

_ _53_ 

47 

50 

65. _ 

_ 65 

_n_ 


Test Inculated Gy: Sauers, Pulliam, Dacoy, MeGown Date 2 March 1931 
Test Read By:_Len Sauers^ _ _Date 4 March 1981 












TABLE 2A 


TOXICITY LEVEL DETERMINATION 
Salmonella/Microsome Assay 


Substance assayed: (1) 

01O3A 

(2) 

(3) 

(4) 

(5) 

Date: 2 March 1981 

Performed by: 

Dacey, Pulliam, McGown. 


Substance dissolved in: (1) DMSO_(2)_(3) 


(4) _ (5) 


Code: 103A 


Visual estimation of background lawn on 
Nutrient Agar Plates: MG = nc growth 

ST = s'ight growth 
NL = ncrrnal growth 

TA 100 

Revertant Plate Count 


Test Compound 
Concentration 

Plate #1 

Plate n 

Plate *3 

Avera :c_ 

Background 
_ L a.. n_ 

1 mr,/plate 

64 

61 

_71 

_65_ 

NL 

0. 1 

6 L 

64 

46 

57 

NL 

0.01 

53 

67 

^ ~ 

59 

NL 

0.001 

83 ; 

69 

_63_ 

72 

| NL 

o.oooi ! 

83 

58 | 

_1_67_ 

_6?_ 

NL 

o.ooooi : 

64 

;_74_1 

_ 68 J 

I 

69 

NL 

! 

0.000001 _ ' 

_80_ 

66 

_70 ___ I 

_ 1L .. J 

NL 








NL 


QxOQOQQOl_ 


_64_ 


63 


53 


61 





TABLE 2B 


TOXICITY LEVEL DETERMINATION 
Sal monella/Microsome Assay 


Substance assayec: (1) __ _ _/M_033_(2)_ 

( 3 )_( 4 )_( 5 )_ 

Date: 2 Mar ch P 81 Performed by: Sauers, Pulliam, Dacey, McCuwn 


Substance dissolved in: (1) _(?)_(3) 


(4)_:5) 

Code: 103B 


Visual estimation of background lawn on 
Nutrient Agar Plates: NG 1 no growth 

ST - slight growth 
NL r normal growth 

TA 100 

Revertant Plate Count 


Test Compound Background 


Concentration 

Plate *1 

Plate *2 

Plate *3 

Averane lawn 

" . ] 


1 | 

! 

[_1_J 

i m^/plate J 

58 

r 6o ] 

53 | 

| 57 | SL j 










Table 2D 


TOXICITY LEVEL DETERMINATION 
Sal monella/Microsone Assay 


Su b '» t a n l e assayed. (1 ) 

(J)_(4) 


0) 


Rat# 4 : _ Performed by: _Dacey, Pulliam, McC own, Sauers 


Sub:»taiKe dissolved in: (1) 

(•n _(a) _ 


Code: 36 


lest Compound 

C once ration_P la te 

1 m c ;/ p L a t e __ 7 3 


( 2 )_( 3 ; 


Visual estimation o f hac^-cround lawn on 
Nutrient Anar Plates: NG = no growth 

ST - slinht qrcwth 
N'L - normal 'jrr/.vtn 

TA 100 

Revertant Plate Count 


Bar: ground 

Plate *2 Pla te *3 _Average_ _ lawn 


102 


94 



i 


NL 






TABLE 2E 


TOXICITY LEVEL DETERMINATION 
Salmonel1a/Mirrosone Assay 


Substance assayed: (1) _#21_(2)_ 

(3)_(4)_(5) _ 

Date: 21 Harr-h 1981 _ Per formed by: Sauers, Dacey, Pulliam, M:Gown 


Substance dissolved in: (]) __ (2) _(3) 


(4) _ (5) 


Code; 21 


Visual estimation of background 1 awn on 
Nutrient Agar Plates: NG = n<; growth 

ST * s’ig’nt growth 
NL = normal growth 

TA 100 

Revertant Plate Count 


Test Compound 
Concentration 

Plate #1 

Plate r2 

Plate “3 

Average 

Background 

Lawn 







1 m^/plate 

52 

L» J 

49 

l j 3 _i 

Nl. 


















TABLE 3B 


QUALITY CONTROL Of TESTER STRAINS WORKSHEET 
Sa1monel la/Microsome Assay 


i Strain No. 

Hist i Ji np~~fa) 
Re*|_ui r vr •*«tS 

Amp i c i 11 i n fb") 
Resistant'** 

uvr-B (cl 
relation 


Crystal 
et_ 

Steri1ity 
_jSont rol (e 

! TA 98 


. + _. 

Growth* 

l '• 

4 2 mm 

+ 

■ . TA 100 

+ 

+ 

Growlh* 

Lo 

9 5 mm 









TA 1535 

+ 

_M___ 

NG 

13 

.80 mml 

+ 

..J4J537 

+ __ 

| 23. 18 rani 

NG 

_21_ 

. 03 mm 

r: 

- -JA J538 _ 

+ 

NA 

Growth* ! 

__2!^ 

. 9 5 mm __ j 

+ 

WT 

_Growth_ 

NA 

| 

1 Growth_ 

N\ 


Growth 


QUALI TY CON TROL (e) 


jdis-Bio mix 

Initial: + 

End: + 

Test 

Compound 

1 : 

i 

+ 36 i 

1 

Top Agar 

Initial: + 

End: + 

Test 

Compound 

"1 . 

<_ - 

i 

_t_21 1 

i 

S - 9 

Initial: + 

End: _ +_ 

Test 

Compound 

3: 

|0i1uent: 

+ 

Nutrient Broth: + 

Test 

C ompound 

4: 


{(•IGA Plate w/ 

bacteria: Growth 

MGA Plate: + 

Test 

C onpnund 

5: 



fa) f 3 no growth frequ i res' lust idine for growth] ; pbpV = no“ zoncT of'Tnh i'h i "lion 7 ", 

- ~ zone of inhibition of approximately 16nun; (c) + = no qrowt'n on irradiated * j 

side of plate; (d) + = zone of inhibition approximately 14nm cianeter; (»») + - no ! 

qrowth (growth indicates contamination}; MT=not tested; NG=no rrowth; WT=wild tvpe ! 

NA=not applicable. ' j 

Spontaneous Revertdnts 


Strain 

l.U_ 

Avg 

Range 

No 

S-9 


1 Avq ~ 



S- 3 * 

| AvJ ' | 





22 ! 

18 

13 


28 


36 ” ! 

r 13 j " ■ 

.. TA 

93 

40 

30-50 

20 

15 

8 

16 

34 


23 

! 28 27 





89 

no 

98 


1 92 


102 

! 72 — j — ' ' 

TA 

100 

160 

120-200 

92 

103_ 

77 ! 

9 5 

107 

! 

92 | 

1 95 | 93 1 





b i 

11 j 

12 


12 


IT 1 

i 1 ~j ..; 

_ TA 

1535 

20 

10-35 


_L 5 J 

12 

12 

18 


16 

! n | n i 





2 | 

6 1 

5 i 


4* 


“ s 

j” "4 "p" 

_ _TA 

)b27_ 

_7 

3-15 

n 

3 ! 


5 ■ 

L. 8. 


5 ! 

! 9 i 6 





n 

9 1 

~ 5 j 

' " " ] 

1 1b 


17“ i 

! * 13 i 

_ TA 

1538 _ 

- 25_. 

j 

is; 

i 

10 1 

_ 5. J 

. 8 . J 


Jp 


1 15 ; 

1/1 


Ames, C.N., J. McCann and E. Yamasaki. Mutat. Re-'. 31:347 


T * ■ s t Inoculated P y: S.nursJ'uU ium.Dncey .MulJ,-a.. D.i tc: lj »» r c»i 

U--,t R-mcJ By: _s Mvls} __ _i> :: r,h.j;<Mi . 

^Unexpected response to UV; redone 14 Mar 81; obtained expected results. ** I-iwns 
uneven* 


i 7 




* 




















19 


































































1'AIiU: 5B 




S A l.f'O 

‘.FL LA/M IC- OSOMl ASSA1 

W 0 KK‘;::r 



{POL' 

IT1VE C0‘l'R0LS/TtSr C 

:ompol::*:) ) 

Substance As; a. 

/n i: 

(1) 

103B 

_ 

r 2)_ 

(3) ... 

* 

( 

** ___ 


... _ . _ 

... (51 

P 

1 

joo 

h 1°81 

Perfo*'"ed r 

v: Snu 

t*r*i, Pul 

Subst.ince di'.sc 

)] ved 

in: 

(1) 

DM SO 


{?) 

(3) __ 

_ _ 

_ 

(4) _ 

__ __ 

_ 

(51 




* Reve 

t ;'PJ«3t( 


Cone 

0;> 

9BA 

j. 

inn 

... 1 ? 1A 

i 

1535 

i 5?£A 

,, I_ mp/p ]__ 

JL 

_12_ 

j 57 __ 

Lss _ 

11 

— 

[ j 

I 


. L 4 

1 18 

1 52 

[ 55 

Ll3__ 

15 

. ___ 

.18 

r 

u 20__ 

7 

: ii. _ 

...52.. 

_L3_ 

[ 

Av. 

14 

17 

'' 47 

55 

_12_ _ 

I . 11. ... 

0.2 ir// : )l 

24 

!".a" 

j 

j .50 _ 

r 

... .61 _ 

_13_ 

r 

• 14 

" 

13 


i «... 

46 

10 

!_ 8 


16 


i 67 

57 

L. 

10 

Av. 

13 

[» 

i 

58 

55 

i io 

L M 

0.04 mv,/pl 


21 

• 71 

_49_ 

i 

! 4 

1 

; _JL_ 

..1 

i 13 

! 20 

; 

^ 5b 

58 

i 

5_j 

i 

_9_ 

| 

14 

21 

43 

56 

i 

- 1 • 

| 5 

Av. 

13 

_ _XL . 

r„: 

54 


: ~ 

6 

0.008 mg/pl 

. ! 

24 | 

1 n 

’ 31 

49 

”1 
13 1 

i To " 


18 

23 

j 61 J 

70 

1 

20 J 

10 

__j 

19 

_ U* 

i 

; 4 3 1 

58 

12 

_9 

Av. 

1 

20 

_17 

| «... ! 

5° 

15 

. .1Q_. .! 

0.U016 A Ji] 1 

l 7 

,18 

63 ! 

_ 37 

1 l J 

14 ..! 
























lAliU r jC 


SALMOMFlt.A/M ICROSOME ASSAY WORKSHEET 
(POSITIVE CONTROLS/TEST COMPOUND) 


Substance Assayed: (?) 113___(2)_ 

(3) _(A)_ (5) _ _ 

L'a t e: 8 Mi ;ch _ 1 \ . Perf o»‘im>(1 By: Saiu r:. s |»u 11 Lir. } U*w i a , Mu 1 U n 

Substance dr solved in: (1)_ DMSO_ {?.) _ 

(3)_ (4) _ ___ (5) _ 

f> Revortant 'Hate 


Sub 

Cone 

93 

9P.A 

10p__ 

. 'P0A_ 

1*335 

_.J- 5 \ r% A 

. .H’V 

J r ? 7 A 

, J-’3S 

J53 

[ 113 
i 

_Mng/pl__ 

25 


.31 _ _ 


7 

_ _ 7 

6 

| . .5. 

j 

j. 

i- n - 



23 

14 

52 

63 

s 3 

. . .6 . _ 

3 

i 4 

8 

10 

—. 


13 

_ 12_ 

47_ 

72 

12_ 

9 

! Jl_.. 

|_6 

0 

; 14 

1 

i._ 

Av. 

20 

12 

L 

72 

11 

7 

5 

5 

7 

12 

m 

0.2 nip,/pi 

,0 . 

13 

43 

73 

7 

5 

9 

. 

j 

7 

9 



16 

16 

L«j.. 

62 


9 

4 

u. 

8 

10 

r — ■ 



27 

11 

60 

61 

13 

9 

11 

5 

10 

10 


’.. - „ _ 

20 

13 

48 

L . 

65 _ 

9 

8 

8 

* 

8 



0.0A mi’/pi 

21 

_ 13 

66 

52 

18 

18 

6 

a 

15_ 

r 

1 

j. 

___ 

13 

6 

62 

48 

15 

16 

7 

5 

8 

1 1 

. 1 

L. ...1 

1 3 

! 20 1 

68_ 

64_ 

[ 17_ 

17_ j 

9 J 

3 i 

1 10 J 

1 15 


Av. 

16^ 

"-j 

6 5 

55 

! 17 

L .ii- .1 

7 | 

1 _ 5_1 

l j 

10 

ii i 

i 

l o.ouvS mj»/p: 

23 

.... j 

n 

L 58 

1 7 _ 

1 .13 .J 

5 

8 1 

L. 17 . i 

10 

i 


in 

17 J 

51 

68 j 

11 

| 

14.. . . 

] 

8 | 
j 

| ' 

4 1 

-j 

!8 ! 

u> 

1 

: 

19 

16 ! 

63 

74 j 

1 

- lh 

8 _ 

6 ! 

6 1 

16 j 

14 

. . 

Av. J 

19 

HiTi 

5 5 

67 

15 

... 12 

,, 1 

- .<> : 

17 ! 
I 

t i 

1 1 1 

0.0010 m R /! 1 

IS 

2t, j 
{ 

58 

65 

26 

17 

7 1 


12 1 
t 

1 l 

_ .. 


9 

14 { 

54 

72 

2 3 

14 

a ! 
— . 

! 

3 1 

.17 j 

6 

. . . . 1 

1 


J- 1 

1 

22 ; 

62 

58 

19 

12 


1 

4 * 

9 1 

f 

10 

\ 

i . . 

1 

1_ 

Av- . . 

j 

[ 12 

1 

i 

* ! 

i 

i 

38 

65 

23 ^ 

. J4 .. 

, 

1 

1 

1 

11 i 

i 

i 

i 

u 


24 






H 

ateaia 
























$AL^)NniA/M:.' : :OSOMt AS^AY WORKS riFET 

(ros::;vf: con:rol$/test compound) 


Substance Assayed: (1) 3b _(2)____ 

(3)_(4'_(5)_:_ 

Date: 11 M iivh_ I93_l_Perrin*-ed Ry: Sauers, Pulliam, Dace 

Substance dissolved in: (1)____(2) __ 

(3)___ (4) ____ (5) _ 

* Revortant/ r V*te 


9« 93A 100 1OOA 1535 1535A 1537 


_II_! 2L 4 _24_._; -32 I iqi* JL.i^-1 7 - -i - A ..L- 


L2 .1 24_ 8 


Av. I 2d i 24 


[ 81 _ .92__ 24 _.| . 12 

T 

2 3 j_91 JJ 6_19__12 

I_85 97_25__14 


10. 2 :rij»/pl 


21 6 J _90 J 69 

15 ! 0 I 84 I 50 


21 13 


___ 17_0^ }_ 88 _ 

Av. 18 2 | 87 

|o. 04 mjj/pl 16 21 _| _62 


88 

87 I 54 


22 25_I_60 73 13 12_ 

__ 18_23_I_81 _74_18_8^ 

Av. 19 2 3 68_ 8j_15 J 9_ 

0.008 in;.;/pi 10 18 | 76 | 94 27 j 6 

i ) " |. I 

9 21 72 76 19 12 


1 

1 

_2l 

28 

70_ 

80 

_19_ 

_16 

1 

Av. 

r i 


73 

8 3 

22 

_y_ 

| <).()(( I /. nr” /[» 

10 

2 J 

t 

92 

1 

71 

. _18_ 

__ 6_ 

I.. ... 

! 53 

t 26 

_ 77j 

72_ 

1 1.3 _ 

__8 


i.,J 

r ' 

l__23 J 

_85 J 

. n 

1_9 __ 

La 


. Av^_■ _I _2 _L !_J _7.?... ]. JL1-! _ a_ L 


ven l.T-'ri:. <-n all pl.it.. s with T A1 5 18 wiTl* nliM*rvpil. 



















TALLL 5L 


5 AI MO : 11A / MI r R 0 SOM C ASSAY WORKS lin 
(POSITIVt COKTROLS/TFST COMPOUtfl) 

Substance Assayed: (1) _ \ __ (?)_ 

(3)_(4)_:_ (5)__ 

Date: 11 March _ Performed By: Sauers , Pull iam, Dac ey, Mullet 

Substance dissolved in: (1) DM SQ_(2)__ _ 

(3)___ (4)_(5)_ 

* 3eyyrUnt;n*t e 


ub Cone 03 93A 100 10HA 1535 1535A 1537 1537A 16 


























TABLE 6A 


MUTAGENIC ACTIVITY RATIO 
Salmonella/Microsome Assay 


Substance Assayed: Code 1Q3A_Oissolved in: dmso 

Da to: 2 3 Mar ah 1931_ Performed by: _Sauers_ 


Con centra tion 

S t ra i n 

MUTAR 

MUTAR 

act 

Concentration 

Strain 

TA1331 



! 


I mg/plate 

TA98 

* 

0.04 

0.003 

0.2 

TA93 

* 

* 

0.0016 

TA1531 

TAI535 

0.04 

TA93 

-k 

* 

0.00032 

0.008 

TA98 

* 

0. 22 

i 

0.001b 

TA98 

* 

0.22 

1 mg/pi ate 

TA1537 

0.00032 

TA98 

0.18 

* 

0. 2 

TA1537 





0.04 

TA1537 

1 mg/plnte 

[ TA100 

* . 

* 

0.008 

TA1537 

0.2 

| TA100 

★ 

* 

0.0016 

TA1537 

0.04 

TA100 J 


Y ' 

0.00032 

TA1537 

0.003 

TA100 J 

* ! 

* ! 



0.0016 

TAIOO 

* 

* 

1 mg/plate 

TA 15 38 

0.00032 

TA100 

* 

A 

- . _ 

0.2 

TA15 38 

I 




0.04 

TA I 5 33 

t mg/plate 

TA1S35 

I * 

* 

_ 0.°08 

j TAL538_ 

0.2* 

’ FA1535 

f '0.16 


0.0016 

j TA1 j 38 

JO.04 . ..._ 

TA1J35. 

l_ * __ 

* 

... 0,00032._ . _ 

L PAliiS . 


*C.ilc»I.ited value resulted in a negative MUTAR. 































TABLE 6D 


MUTAGtiJIC ACTIVITY RATI': 
Sa 1 rnone 11 a/M icrc, #>» As ;> j y 


S'.i.stJMce Assayed: Code ^__ Dissolved in: 

Date: ^ M>*rch I v81 _Performed by: _S auer s_ 


! u ncentration 

Strain ^ 
1 
{ 

MUTA 

i m^/plate 

TA98 

0, 18 

C. 2 

TA9S ! 

0.09 

0.04 

TAyd ! 

0.14 

O.OOS 

TA9S i 

* 

j 

0.00J6 ! 

| TA93 j 

* 

0.00032 

! TA«»a ! 

I 1 

l 

I 0 *J1 H_ 

1 m;;/plati» 

|ta l00 

1 

1 * 

0.2 

1 

TA100_ 

* 

C. 04 

1 

TAIOO_J 

1 

1 . * 

0.003 

TAIOO j 

•A 

0.0016 

|taioo 

* 

0.00032 

|ta ] 00 

* 

1 inft/platc 

ji'Al 533 

| 1 .03 

0. 2 

TA1535 

| 0.7 1 

0.04 

tlAmS 

llv’* 

1 1 1 u 1 il i d v.i 

lm- rrsiiliud i 


MO TAR 
act 

t 

Concent ret ii on ; 

i 

Stra 

* 1 

1 

0 - 008 

:XA1 5J5 

. .* .... i 

i 

.. u u 16 _ J 

:TAUli 

:k 

0.00032 ' 

iTAias 

* 


1 

* 

1 nii/platu 

bA1537 

* 

0.2 

[TA 1.537 


0.04 1 


0.03 _ 

1 

1 0.008 _J 

pAI537 
'xal 13 ; 


0.001^ _j 

Lu 5.2J. 

1 

_ * ] 

l 

[ 0.00012 

1 

iLUii; 

_ _^_] 

i 


* 

I ! 

* 


i 
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